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A metadata transmitter synchronized with 
multimedia contents comprises: a multimedia 
contents authoring unit for generating and editing 
multimedia contents; a multimedia contents 
format converter for compressing the multimedia 
contents, converting them into a transmission 
format, and outputting them; a metadata 
authoring unit for generating and editing 
metadata for describing the multimedia contents, 
the metadata including transmission types and 
transmission information; a metadata format 
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[ -v ,i- :* * omm] 

^ r f 7 3 > 7 y y LTlIt y r 3 y 7 yy^-f y > ^ ft 

t , 

nu £ /y f - > t* .fT^yfynElL, |T3 ffl ft R 19 fc i£ © ft ft © ft & 7 * - v y h '2 

I* l x m *t5? ^ f ■ > 7* -frayfy^i-v ;V h £ & & > % 

itS-'/i-f ^ f-r 7=: yTy^i-Siiti^ ^f-^ ( ffi fa ^ 9 7 4 y° & w 

B m 'W « *■ a t? ) ^4iLTgftt5^ * y* - * # - if !J > / S(5 t % 

^ i: © |5l )tjj ft: © 7~ ft « |3 SB lb 7 * " -v .y V R V ism © /eft * - v y h flit 10 

f- ,'. - : •; • 9 7 A -v ; y h * SB £ , 

HU lT/^^f^73>f>77t- 'v h £ ifeffli £ fflj Id tVf—VV* — y b&m g|J 
^ b§ iii^J $ It 5-? ^ f ^ 7 ^ y T > 7 7 t - V y h £ ^ x - 7 * — -7 >>■ h £■ 

- o © * h y - a # a <t l -c a ^ -t- s # m ft a t 

% ^ ts v;bf ^fr/^TyytRKkj ft, t-_ / 9 =f - 9 © m 55s g „ 
it IB y< * 7 ? - 9 y ± — v Y^%% it , 

ml m 9 9 f-9 -f V y 9 SB a> fj {5 i* £ iv 6 9 9 =f - 9 & 2la- K [cr. & & L fc $ , fl 

s^^f^^ay^ync rt] ffl ft © fc ft © mm it? * y h & * ? r - 

flfT ft 3 . 9 9 x - ^ m m it 7 * - s> h^jftSPA^U^SJiax-^Sre^^^-Ty M:^ 

iLx&&irz> * * 9 mm? v hmikmt 

% ^ tr if * il 1 ! ' IB * © v ^ ^ > t 1 ' -f r ^ y x > y |sl M ft 5 ti. 7c > ^ 7' -^fig^S, 

[ i # * m 3 : 

m e m m it 7 * - -7 y }- a , r -y ^ - >■ ^ h$ wa ft t a ^ b# ikj m a * w ^ f 5:i 

* «f » £ t 5 , gf*«2(C|Gtt©-r/P7 c ^ r ■/ 7 n v 7 y ;y (c p ffc Sht^ ^ - 9 fa 
ill, 

RU Itl -Y ^ - 7- .f >■ / tl# ftH fi t Nil sE Hi 7] B# Prf] ffi i± , ?t 9 7"" - ? © Ifif Pal S ^ ft i B# RH © fift lit 

* # m l t s i tt fc r t k m m t -r 5 , m 3 iztznn © v /w f- yf^nyfy : y (- 30 

Isllfk ^ ii -la* 9=r-9 id m S B = 

hu SB > ^ x - ^ m m ft j -v y I- ^; ffi. ;,|; (i . 

flfl Id 9 9 -7-9 V > 9 SB t? 4«Siifc> r-^%2ii = - K f Iftt 5 ^ 9 T* - 

9 2 m a - K % ft §P £ , 

iff Id * & a *l 2 Ji a - K ^fiii I-,: ffcj fjf H JW ft L T {5 ^ ^ * 5 ft ic v y 9 t -9m 

m m * ft t 9 9 r - 9 is? m # is « 4- 1- 5 > ^ r - 9 m m 7 v v \z -m m t z> 9 9 7 
-■ 9 mm7 * - v v m * n t , 

mm 9 9 -f - 9 m m 7 * - v v-Mmu^ f-m^^s^ 9 =9- 9 *- r&i is f k b# id m % % t 

5 9 9 v" ~9t m M it B# [J(] ft *■ # L « ^ y: 9 ¥-9 i:t;»lL, IkI W ft RSI ft *- ¥ -f 69 40 
97- 9 ZP E S (Packetized Elementary Stream) ^ 9 y I- it L R W f t H# M ft S.' 4^ L ft 

^^f-Mt?y 3 y>L.-C^^7 h ft -f a «t 5 (c *J ffli L , < v v /. t i y 

•{/StJ'Cilttf^StfP S I (Program Specific Information) tf $g ik ffc X' t 5 «fc 0 
I- ffl m -f 5 ^ A -< 9 (MFEC) - 2 ^ >r y hit M \U M t , 

Hli td ^ A -< y" (MPEG) - 2 A y" -/ h ft |J»ffia>f,|ilASn5 HU IPS 1 'Iff « §• PM T 

(Program Map Table) ± 9 V 3 > \Z |E ft ^ £ P S I ']. >.\ - , i; . 
flfj sd ^- A -< ^' (MPEG) 2 ^y j/ F- ft fij W SfS A ^ 6 ,/j $ ti, 5 [r-J SH ft © ^ ^ 7j; y 9 f - 
9 & P P. S s< 9- y hi Lt -" ; 9 y MttSPE S/^/ y f- ft §(! £ , 

m fd ^ A ^ y (MPEG) - 2 y h ft ifiiJ W SI5 ^> yffiA5ii6[3i ft © S T- 4' ^ ^ ? 
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4- -ft ft m ft « 2 ir ie * <d /v -f- ■fTay 7- v y im^iity 9 ft - 9 e it g » . 
nt £ > * T-^^aft?*--?^ b m m M ii , 

flu I'd ^ * -7* - * [H] ffl 9 * - ^ y bSjjSfiSa»e.tti^$tt5^ * X -«RTP ( Rea 1 Time 
Protocol ) £ L T ft 5, |- t 5 R T P 9~ y \- it% t , 

mu9 9 ft - 9 mm 7 * v v m & u ^ e> m jj a ti & m m 9 77'-?, m ffl ft 7 9 ft - 

9 , WffiM 9 9 7* - 9 J*^? (MPEG) - 4 S L ( Syne Layer) > L C >< tr y Y ft 

ft -7 T =1 V -? V y <D fcmn b 9 9 ft - 9 <D ft & ffl £ - St £ * 5 J6 ir , IIER T 
P /■« y h ft & , mm^^ w - 9 (MPEG) - 2 V V it ffl ffl §15 . wi 12 S L M ffl <0 ~> 10 

P ftlfrJM £ , 

% £ -a tf M jft J.I 5 icfEi© -v /k x ^ x -f r =1 > 7- >• y K ^mitts ft ft .7 ? ft - * iX 
•RE, 

[»**7] 

rij bE > 9 7 - 9 IffJ ffl 7 * - ? v h Ir m ffl £ ft 5 Hi] 3E B# X * ft t L X ti , x. A -< ft (MP 
EG) - 2 •> .Xr^M f S * 1" 5 H# |q #I1-C*5STC ( Sy st em Time Clock) Jfi 
ic T" ffl o ft £ « ffl L , 

ilfrSE* ?T-^«7i-v : y hi:ttffl^S^ -r" - 9 f# pq # m IB £ L T (1 s 7"p ^ 7 

A H# ff{] # fit* fjg f fc £ P C R (Program Clock Reference) S ^ §!l o jtf ffi ffl i" -5 " 20 

t&m m ti- 4 , * is 5 !st©v^f ^7 = >f > ^ ic p si ft 3 jx y 9?-* 

WSa F E S ^ ^ h fb S3 fi , ^ A ^ - 2 i" .X 7- A mm K £ H $ fl It P E S v~ y Y - y 
y W X b U - A MJ3IJ ?■ ( streara.id) SittlLT, llft^^I) 1 ^ ??-?*PH S 
^ y hi L T -y MfctSltl^f it5, S * 1 5 i ' IE * © f A T 

y -y «c ihj w ft $ n tz ■/ 9 7 - 9 ^ s is „ 

fl SS PI M it ifi & S 4 ^ ^ ^ - 9 ii ^ ffl ^ 9 7* - 9 t? *> 0 , ItEPES^^y P © 7 ^ 

■y V I- ffi ffl^il-SPTS ( Presentation Time Stamp) \t 9 9 7 - 9 T 9 ± X =l ~ y y co 30 
C T S (Composition Time Stamp) A V ir y V fit £r JU X. fc fit V h S ~ £ §r f# i 'f 6 , 

* in 8 jr. B E * <7) -v ;v ^ 9 7 ■< T 3 v -7 > :v Jr. r«I JW ft Jnt^ x - * IS 2SI„ 
[lB*iRiol 

fid fa fi w ft a« •& m 4 > ? t - diwi ffl ft .7t 97-9 X- h y ^ tfawp e s r •> v <d ? * - 

■v ; y }- ir.ftffl ^ tT 6 P T S (Presentation Time Stamp) (1 * ?f-?7^tX3. = -v h 
© C T S (Composition Time Stamp) t -~ %k t S C t ¥f W t ~f S , ff! * J l 8 !r '» 
/l- f^fr/^ -7- > ir ^ !M ft * 4l fc > g j£ ^ P. □ 

[ b B * If 1 1 ] 

nil £PS 14 ric W5 (i , S * (r .7 ^-7 J -^«f)gj^*3SSr4Pb-ti:5fcif> (r , x A •< 9" (MP E 

G ) - 2 ->^7Aj|ft|cglin PMTt-7 yt-- — y 9 CD X p- ]) — J* 9 -1 'J % Vu Hi ~t 5 40 

7 h % ® m t ft 7» , m * il 5 !:|t©v*f^r{7^ > 7- >• -7 ir |SJ ffl ft C5 H tz 9 9 7 - 

9i^m^m, 

[ W ft tjR J 2 ] 

-r /v 7- 7 ft w T n > x >' :7 |r .7 ^ ft - ^ la] ffl ft $ it t fS S ft 5 * ft ir is v^T. 

/V ft .7 ft ^ T n > x >■ 9 & sE ft h 9 9 ft - 9 ( fij ^E / 9 ft - 7" ii fc£9 -< ft & t7'ff7 i* 

ft n % ft ft ) i ... ft i 7 ri 7. -.I .7 * i jt: m t , 

m SE ,7 * ft - 9 % 2 it 3 - K ir ^ 1ft L, ^ m $ tL ft ^ ? ft - * 4 it) IE >v x .7 ft y 7 ft - 
•7 ft f) 7c A <?> m m it 9 * - v y V !r Mft <5 ^ 2 © £ s 
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[m^m 13] 

a 7 9 7 -r T =i y -? > - y :/ ± - -7 - y y t Str IS fc° 3 © K t- £H 7) & 7 t- * 9 7-97*— 
r^it-ocnp-i k #f;ftt5i4^ ri 4- * f, ic ^ ti m M m i 2 <c ge * © v ^ 

fi fa m M it 7 * - y Mif ^ = - r > ^ uf ftl tt > 01 ^ ffi t^ii ft #-fZ>z.b£ 

m m h 1 5 , w * ji 1 2 (- te ft © v ^ y x -f r => >• 7- >• -y ic / ? 7 - 9 7 inj m \t * * -c 

i£ I" 5 * g 0 
[ M«15) 

BM »B 7" ■< 3 " 7 ' -Y >" ^ B$ |fl It £ Hij SEm*B# [A] fpT ^ ^f'^CSl ffl a * fit > B# ffl # ,RE ft 7 10 
#iL'Ct5EJn-5lt&#ftfct5, iffl * IS 1 4 £ S «c « ^ 9 x -< r a y f > y (c 
9 ?f-?*Rlft^tfei1-5Jj'fe 0 

ffllEm 1 S PS T- jS £ ft fc * 9 7 - * * 2 if a - K !:fftt5S fe L t , 

ra ie * m $ n 1 2 ii 3 - k & e j§ m t ft t t jta ft l t e m s * a t ft m , * * r - ? 
ffli*fii^ 7- ~ ? ®fflmmm.£#-f z> / 9 7 - * n jta y ± - ? h n m m -t § © m t 

ffl IE ^ ^t-^|p]«7^--^-7 h*ft»iS»6(U^Sn5^^7 i -?* Inj M ft B$ tSJ fB S: # i" 

5 ^ 9 tmW{ktemii.*%Lte^* 9 7 - $ tl^gL, * ? r - ? S: ^ 1" 5 * 20 

>T tfeSf* Sr-frfr P S I (Program Specific Information) t# S * it fife 1? # i 0 

\:. m n -r 5 K ® t , 

flirte P S I fB#Sr PMT (Program Map Table) ± ? is 3 V (C ft -f 5 S fe b t , 
M IC ^ ? r - ^ ^ HI M it CO & 9 7-9 fm&9 9 7 ~ 9 £ P E S s< y 

Y h L T ^ 4r y V ft I" 6 © m h , 

ffl E ^ ^ x • - ^ fm W ft © & Stftl^ 97—9 T-fc 5 a ^ s W HB ^ 9-7-9 % -t 9 ■> a 
^Ht ^< v- y hfttSS i Srfrff 1 2 iC|E* W v ^ 7 9 7 -f ?' => >' 7=- >• '7 (C ^ 

^ -7* - 9 * Inl »i ft $ * -C SI i" S * & 

v ;u 5-- > 7^ 4 r ^ y^r y y ic p ffi ft 3 H t 9 9 7 - 9 <D fa m S a tc ^ "t , 30 
fi^v/P^^ 7 -iT ^ >7 yy Z> / 9 7-9 {ffilfc 9 9 7 — 9 litem 9 4 f Ik XI 

m m w ««r^ff) ttiusitsy ^ ^ - 9 x - -f y -v ^ , 

rIi ,£ > ^r-^^-if- y y ^ 3R^6> 15 m Z tl Z> 9 9 7 - 9 7 2 it a - K \z & W. L t , Sft 
3a 7 9 7 4 7 ly^yy b <n m Si it <n fc * « Miks -y V \c$t&ir z> 9 9 7 - 

9 mmit y * --7 y h m & t , 

m we ^ ^ 7 - 9 m m it y * - y \- & mn ^ % w h t n ^ 7-9 & m *- -? v v \c. ^ 

* T % m 7 6 9 9 7- 9 fern? 'A !■ - v y Y £ ggg t , 

tf /l- 97 j7*> 7 y y \z m m it zmt9 97-9 m m m w . 

[ R u .?•] 

nu iE v -7- / 7 4 7 ^ y 7 y y 7 — y Y b i\n £ > ^ t - 9 m~S ±- ■? y h % » i$ 7 40 

b Hi h is 7 % 9 9 7 -97*--? y Y 7 - o CO x h y - ^ \c % ffi ft L "C tH ^ i" 5 f- ^ ft ^ 

% S {c a tf , ft >k m l 7 Id it -v ^ ^ 4 7 n y t y y {- [nj ffi it $ n t ^ 9 7 - 9 

l at* ri 19] 

fid is n iffl ft y ±--7 y bit 7 4 ^ - t-* .f v -7 b# r?ii f« b m 7) s# r B i m 7 m 7 m \z il, i 7 7 
4-1- 7 4 y 7 m m b m e m n# rh ma 9 9 7 - -9 o m s * ft t m ta » e 4- # ki 
t m Sifts r > 5, IS * si 1 7 iatt<D^;w 9 7 ■< 7 ^ y 7 y y 7 m m it 

H 7 t ;/ 9 7 - 9 fe it g B „ 
[Ml 20] 
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W\ IH 9 9 x - 9 'A' ~ ^ V y 9* UX *.$L £ fltz. 9 9 <f ~ 9 % 2 m ^ ~ K fC £ « + -5 9 9 X - 
9 2 it =r • - K M * $ £ , 

hit IE £ & * *x 2 it = - k £ e m t^o f j -f ini jh ft l -c es- * * 5 fc a £ , ■•• •••• - •••• a# 

[K] « * « t ^ * 7= " - 9 m ffij $ IS ft Sr =fT "f £ > * x - * If3 JH 7 * - v Mcf f t5 ^ * x 
- * ft ffl 7 - v h « * as t , 

pjfi ie ^ * -7* - * ri m -? * - x y \-m&mfrhu\ti& ft 5 ^ 9 x - * & m jn ft * m e i- # -t 

S ^ ? x - ? t H « ft ft m fB % # E * v> ^ 9 x - ? t ic £ M L , M P^ffi £ T 3 ^ 

?f"^PES ( Packet ized Elementary Stream) X y V ft E H?] J$ ft U$ W ft & fi" E & 

. • * " < -fc ? > t L T >r v P ft -f S J; "> I- fttij HP L , * 9 x - 9 £ j& -f 6 9 

9 ~9 7k ~(9 fix i£- 'Iff £B * H ft" P S I (Program Specific Information) tS # ^ 4 fit t" J 5 i 9 10 

tc SJlPtSxi-t^ (MPEG) 2 ^ ^ y h ft ftj » ft t , 

HU 3fi =c A - if (MPEG) - 2 /<9~ y P ft M StC^ b ffl A J il 5 iS P S I fff $ * P M T 

(Program Map Table) ±9 is a V (J. dE & + 5 P S 1 4 fife t . 
UN Id i A ^ {f (MPEG) - 2 X y P it M f t M A» UJ * $ ft 5 ffi W ft CO ijj, ^ ^ ^ 7" - 
?HES'^-?hHt/^ :v Htt5PES/< ^ ;v I- ft «|S t , 

iEiA^^ (MPEG) - 2 /n >5r y 1- f t f l| W 015 ^ F> ffl £ ft 5 13 M f t » ^ S T? ifc ^ 
r - ^ 4- -fe if i/ a v L X '< T y hfttfit^'/a v 7 r y h ft iff! t * ^ tt iff 1 7 [C 
ffl tt co /v f- ^ -?* .Y T ^ y r y y jnj «j ft $ ft fc ^ ^ x - ^fiSSi e 

[ « W <r> & B t£ ift Pjj ] 

[ ii v> ^ ] 
[0001] 

it -V ^ f * =f * r -j y =f > -y \c * 9 =f - 9 % m m * * t {s jh t 5 ^ jfe t>" « ft tc h 

+ 5, 

[ W SMI 

[ 0 0 0 2] 

il rP ^ ^ =f ^ T 4 T =i V f > "J X & <5 ^ y ± > .X (Essence) % * ±1 i~ Z ;/ ? r ~ 9 CO Id 
'M 1j S & V -fr « fl ¥ fb CO * (?) IS lb /j5 it ft b ft T ^ -6 „ L ^ L , B£ * |C .to T H ? !f 9- 
4 T J y > y X" tb Z> y iz y 7- £ M ?I t5 ^ ir - * O f 5 M ti j£ ic o I ^ T /; It & o T 
V 5 fc* ft T? , v^f^^ay 7- V r/ -c ft ic B§ -t S 9 9 f • - ^ CO |3] ffl ft S IS tc o 
V^-Cco S ttSoT^<CiJ>ot« C CO <t o t£ 9 9 7' ■ 9 <D g'E if 7 it M t5M !± M P E 30 
G , S M P T E , TV A n y 1. i in e t£. ¥ td 7p t? ft T V ^ -5 „ 

[ * a co n ] 

[^nfl^Sft- L J; :3 t t5Sl] 
[ 0 0 0 3 ] 

hu E B i ■) 4 t¥ * K « co [ffl )ffi^Sr«!9ii-5t«>©*« BH © B M fi , ^^tif 7* a y 7 - 
v -y (,'. > ^ 7- - * 4' ft W ft £ * r 15 xk L , S * "C I* C tf> > ^ 7* - ^ & * 4 ft & f - > 7- 
4 T m y =r y v % & ff L X M ffl 1" 5 * ft & & 1~ 5 r > \c h Z , 

1 m m 4 » * 1 5 /; ft co ^ © ] 

[ 0 0 0 4 ] 

frSB e W *• it $ -r 5 t ft « # 3S W o ft m ^ i s -v ^ ? y . f r =1 > 7- > v/ fc [m] « ft $ ft 40 

^ 9 7 - 9 & m m m. it -. 

/V 9- 9 -r AT ^ y -r yy*$L ^ L 'ClH * -T 5 ? A,1- } =f 4 T r >' :> - ih H >' ^ 35 
i , 

ill tn -v /W f- ^ f -f 7 ^ > f >■ 7 'i ff. ii L s [3] M ft S t>* fe CO /t ft CO fe &7 * - -? y h id ^ 

tfe L t W ^3 + 5 v /v ^ ^ f r a y x y y y * - ■<? y h T £ m U h , 

m E -V ;u f 9- 4 r a y t y y % m 3* -t % 9 9 ? - 9 (mi?. 9 9 9 s ~ 9 ! t fS 5* ^ -f 7 S 1/ 
e il 'fff Sr fS- ) 4 (SL-Cilt4^ * x - * - +t 'J > ^ ^ t , 

bu S^^7-^Sr2l3- K tc IE * L , SE » $ ft 9 9 x - ^ £ M s E rt- r ^ w T x - 

? t« |n| M ft CO 3t DO CO Iff] fly ft X if - ^ y P & tF f5 ^ CO ]t ft CO g ^ 7 * - 5, Muft L X 
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Iti id -v >v ft 9 r y t n y x y y y * - -? y b mmi® t mtz* <f ft - 9 y x y h mm u 

ti>t>£*ttiJj&tl&*rA' ! ?-*7 ! 4T^>T>-y7*--*y V b 9 9 7 s - 9 y X - ^ y b % 

- o c?) * r y ~ A # Sft L T ft ;j ta#i ft as > & # tf . 

{ 0 0 0 5 ] 

^ - T- , it?.^ ^f-^7t-v ? r £ ft U ft , 

mis* 9?--* ft ~ v y ruii-bfcm&fr* * z ? % 2m^~ k t $ ft iti. hu 

is x ^ -ft 9 x y r 3 y 7 y y k v> m ffl it co t *6 <?) p i ft 7 t - v ;v h it £ ft 1 % 9 9 ft - 
9 m ffl it y * - x v b x ft as 1 , 

mu9 ? 7- ? wMity hmm&frbMfi e 5* 7/ * - v ^ h a- 

+ Z / *■ 7- ? temy * h^Mt 10 

[ 0 0 0 6 ] 

• Tj , *f i« o » w m c u-7*f^f r/^r >• -y d ^ x - 9 & [rJ m <t § * t 

-7 ft, <? 9 ft y 7 a > x > y £ IB j* ft 6 ^ 9 x - * (MSB >< * x - ? ft ft ^ 9 -i 7 SOtfei 
■If $ £ ^ tf ) lr4SLS#t5S 1 & ft £ , 

flu §2 9 9 x - * £ 2 ii n - K * ft L , X ft * ft * *x-if£ffliE-v^ft>x-f7-x- 

* i © ffl ft » ft & © [5] ffl ft x * - ^ -v M:»t5l2 a Pi & . 

ffl 12 $ 2 ft ffi T- g ft * ft ft ;* x x - 9 £ iS <T> tr. fc fft S 7 * - -7 y h ix Iit5l3 g* 
H£ t Sr * tf . 

[0 0 0 7 ] 20 

-ft. * *6 W ©flL«)#«|c:J;5 -7 ;u 1 ■/ y f y 7 n ^ x > y I' m M ft * ft t ^ ? x - * © 
^ m S ft , 

ffl HE /I- -r > x -f T = > x > y * 12 idi 1" 5 / ^ x - ^ ( flfj sB 9 9 r - 9 it m 9 -< 7 R X* 
{5 S tff » * is tjt ) ^tStLTlltS^ x - ^ - x y > ^ Sfl t , 
hu 13 > if x - ^ nr — -y- y >- 9" % ■/>>(> fcmzix* 9 97 s - 9 * 2 m => - K ^ ft L !S . ftfj 
Id a- x > x y 7 n y x y y t co fsi M ft « fc * m jpg ^ y x - y h it ag ft f- s ^ ^ x - 

* 13 »Ht 7 * - t b * ft §is i , 

tfi tp, > 9 t- 9 mmity * - y v m ft n ^ih/j* ft & e at 7 * - •=? y h ^ ^> 
ttfsts^f-^e i* 7 * - -V -y k 2 » as t £ ^ tf „ 

[0 0 0 8 ] 30 

- r. -e , m & 9 9 - 9 mm it y * - y h » as CJt , 

ffir la ^ * x - ^ ^- - -9- y v y sttis^fc^ *x-*£2i§=* - k m m&-tz> 9 9 x - 

^ 2 if a - K 4£&Uk> 

mt&mmz ft/- 2 as = - k *(sis<H & -rwmit Ltssststftir., ^f-« 

IB) K * W t^T y B# Pnl # B8 fift ^ t 'r 9 9 9 s - 9 mm 7 X - T y b K 'M ft 1" 5 * * x 

- 9 is] ffl :/ y b m ft 35 k , 

mi bB ^ 9 x - if [r] ffl 7 * - y h S ft £15 h M 7J £ tl ?> 9 9 7 s - 9 * mm it ® Tfl ft * ^ 1" 
5 ^ * x - t fn] ffl fb il# m £ ft t ^ ^ ^ y x - 9 k &|L, tffl ft B# Pnl fiif ^ -ff -r S ^ 
9 x - ? 4 P F. S (Packetized Elementary Stream) v y h ft t ^ JH ft B# [!3 ^ W L- ^ 

LX ^7 y UttSJ; 9 (r. ©J ffl L . ^ ? x - y fg i* ft 6 * 40 
-f ft S tJf ft I* tff # * 'a ftPS I ( Program SpeciTic T ., f'o rmat i on) t* # 4' ft fS 'C * 5 «fc 9 
(t SiiJ ft ft S 31 A -< 9 (MP EG) - 2 9 y h it m M U k , 

m sH x- M, 9 (MPEG) 2 '< ft y h ft. $i| ffl lifi /5i» aj ft ^ ft S ffl t B P S I ft W 4 P M T 

(Program Map Table) "P 9 -y a V {r. it ft ft -5 P S I ft fiSc ft[5 k , 
#1 12 A ^ (MPEG) - 2 x y b it M ffll g[5 /j^ 3 ffl XJ * ft -5 HH iW ft W ^ S <c ^ y x - - 
^ H K S /■! X ;v }- k L T ^ 7 y HtfiPES/^y h ft f! > , 

ffl IB ^ A -< (MPEG) - 2 '<7 y b it ffiUftSlS b ft * i ft 5 [nl ffl fk CD & $ -e ^ ^ / ^ 
'C * x 3 X P L X * 9 y b it-f %± 9 -> s y ;< x y b it U k >k ft ft B 
[ ft W » 55b ft ] 
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* 38 W U , x x 9 >V hk m (c ft ^ X ft M fi? ft t L "C ffl ft 5 > * t* - * £ = A y* (M P 

eg)- 2 x - * t isj ant: s -c £ £ 1- a a # w & lajj-a^i^ts: t i- .tor, * 

9?-9 n W {£ S a XI f£ ,f; CO Bf ffl {C *5 it 6 ffi ffl # © & j£ (Random Access) -ar pT f g i- L 

, 2U) x - * co jS ffl tt £ « ft 5 - t # t- HH' 5 Jf) H 7)5 5 o 

[ « m * i6 r h tz ft co * ft co ?e ^ ] 

[0010] 

1U T , 8s L tei E 4- £ ffi L ft # h W co 51 Ha 0j l~ U^f - 9 & '£ S fi X t>* ft fife Sr 
[001 1 ] 

El 1 ii * % W to % m M \c X 6 9 9 x - 9 fs & v" * X A & ^ tB U "O fe 5 „ H 1 ^ £ ft T 10 
l^ji)l;> ft ?§ © H jffi W l~ X & 9 9 x - 9 IS j£ ■> ^ f Y 7 ^ v f > 7 

i-t!) O 0 ( v/l-f ) !T^r3yf/"7 7t-7 ? HftS 2 0 0 1 / 9 x - 

-9 -Jr-^y y > t" in o o , ^ 9 -f- -9 y x -- y h w: tfe t p 4 0 oso:#ift sis soo^ft 

to. 

[0012] 

El 1 Id *5 V * T , x >V =f 9 x ■< T n X 7- >• y ^ - y ^ y* * |5 1 0 0 fi v;Vf ^f-f 7n>f 
>' yit^LfiSSLt, r. ft Z x >V x / f 4 T n > =f > : y 7 ^ - -7 y h^i*f 2 0 0 IC ffi 

A 1- 5 „ ::f, v ^ f- 9 r -r r - f- y >• ^tv^^liiSttoSBt -<? ?- ^ x ^ r t 

- - ^ %.j«s &xi$ttw . a* ^ 5 § ^ »i /«e *a a ia ^ tf a * ^ t± ^ < 

, * fife 3 ft '7 /v f > r .< t f* - ^ Sr ft J£ I ifl f 5 ft t' « # l«4^i^f*t5 0 20 
[0013] 

■v ;V ^ > x -f T 3 y T- y y 7 * - -r y h m ft * 2 0 0 14 Tjpf^^ray 7' v y ^ - 

y > ^ fns 1 0 0 a> e> a // 3 n fc ^ a- ^ ^ x -r r =■ >■ x >• & j± ie l , ibj w -ft a o« m m «> t 

ft K e S 7 * — -v j/ h iLT^lft a 5 0 0 id fH t) 'tZ, *? x x f T > x > 
7 X - v?H«i1l2 0 0 ti IH W ft 7 ^ - v y h|SStei7t-v ? I- ^ ^ * fr Jfc 5 „ 

* % W CO ^ Jfe m t ± 5 i , ft 7 .+ - y h lr_ (M P EG)— 2 P E S ( pac 
ketized elementary stream) ^ x y T. i, ^ ^ (M P E G) - 4 S L (Sync Layer) 

f? y h , i A ^ y (M P E G ) - 4 F l e x M u x y y h , R T P (Real Time Protoco 
1) U m mm ft V. * ft , tem?*--? V Y \Z a ^ A ^ (M P E G ) - 2 T S (Transpo 
rt Stream), 1 P (Internet Protocol), ATM (Asynchronous Transfer Mode) 2fS S 30 
» ^£ f ^ 5 ft * ft 5 , 
[0014] 

oO, x ,v -7- ^ x I" T n is y- i, y 7 X - -7 y h ^ tfe g|5 2 0 OliJf , x f- / x -f T = 
y x >• >y k .t. A ^ y' (MPEG)- 1 % n: a x: y' (M PEG)— 2 , x. A x y' (M P E G ) - 4 
, H . 2 6 1, H . 2 6 3, H . 2 fi l.^*ftft&CD 0 b <D 'P t£ < t h ' O W ± CO ' ^ % flj 
ffl L T .Eh ffi ft 5 . C C T ; , - o £t h « * & Sr fi| ffl ft 5 i ^ 5 S * (1 , f^J x (i - o to ^ x 
p< x T x - « cp ff) - *|5 ! i MPEG-41MIS S- ftj ffl L- T J± B L , * *J liH. 2 6 3 
fi » & % m fflLtEiLt, x t< x A T x - ^ ± f* 7)5 M P E G - 4 x - -9 t II . 2 
6 3 x - * -0 ffi l-e^i^'jftS'C'fcS, 

[0015] 40 

r. CO J; 0 (C J± ft L & s x /V !f ^ x -f T =i V X X7 X ^ - x y h S « ffl 2 0 0 (4 JT: ffi $ ft 
/c ^ x -C^yTXy^A^ y* (M P E G ) - 2 P E S s< >T y I- , --c A ^ y* (M P 

E G ) - 4 S E (Sync Layer) ^ >r 9 r- s ^ A X y" (M P E G ) - 4 Flex M u x ^ 7 y 
h, RTP (Real Time Protocol) ^ 7 y hf^.ffcO 5 < ?r t ■ o & h £ #1 ffl 

L T N 91 it CO 7c ft CO y ^ - x y h (d ^ & L . x- A X y*' (M P E G ) - 2 T S (Transport St 
ream), I P (Internet Protocol), ATM (Asynchronous Transfer Mode) fcj* m %L t& CO 
v *j co '> /£ < > - o « ft Sr fij ffl L T fe co t~ ft CO X * - x y h ir 
[0016] 

^ x A U X 9 §|S 3 0 0 i± x /i, ^ y x ^ '/ ^ > x X ^ 4' 15 M f 5 ^ ^ x - 9 k ± 
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[r. <£ -5 t , ^ ?7-?t-t!J >?S 3 0 0iixA^^*(MPEG)-7, S M F T K N T 
V anytime, E B U M * & ft © 9 *, <T> - O ]y, ft 4' fU *8 L- "C * - f 'J > 9 L , XML (extn 
risible markup language) 3 M & S t i" 3 <, C <0 H# , * 3§ W CD 5? ffi ft (C J". 6 h , 

- * (i^-ft y y ^Ulctiat 5 ? -< :/&tH5j£f9«**(c:£j£-t-s. 

[001 7 ] 

* X - t> -7 -A • - -v 5/ f- ^ & §[5 4 0 0 !i^^f-^^-t!l 1 0 0 ^ h A 7J £ ft t 

^ 9 7-9 *" 2la - KtfftL, Ifff ffl It & tffc 31 <0 fc 46 M g37t-vy h tc £ ft L 'C 

# f: ft: 35 5 0 0 I' ffl*i-5, > # V *s h ft SB 4 0 0 URlft7t-7 7 h 
3E * t fi«7t-v y h £ * & * tf # , | 5 J jfl it y b fi S*fft t x - 9 <r> «? f± , £ 

^ mj - ^ > <t> sa m . n# m n & o ; # a ffi <o ft $ is « ft ir * ^ -r is # l , e m y * io 

- y h » ^ s/ h ft Jtif:/-? & ft i* 1" 5 <D tr. & W ft £ T* > - 9 > * ffi if , f4 
ft ffi <T> r - ? 9 -f y° ta if <0 ffl « 4: *T 1" 5 . 

[0018] 

OS y * -r ■ - 9 y * - f-gftif 4 0 0 !± , * 9 f — 9 & ^ A ^ '/ (MPEG) — 

7, SMPTE (society of Motion Ticture and Television Engineers) 4 TV-Anyl. 
ime, EBU (European Broadcasting Union) *g * Mfe <D O % <T> /> ft < - o £1 h Sr # Ij 

ffl L- T 2 it =: - K iC £ ft "J" 5 ■ t ^ IS , # * tt. fc > ?7-^xi,^^(MPEG)- 2 
PES-'' 5 y h v y (M P E G ) - 4 S L (Sync Layer) /< >r v h , J- A ^ ^ (M P 

E G ) - 4 F 1 c x M u x ^ Y V Y , RTP (Real Time Protocol) >r y h S m %L ft CO 
5 tj « /> ft < tt-ofill*: ffj ffiUHlft © fc 46 « 7 * - v y )• * ft L , A >/ ( 20 
MPEG)-2TS (Transport Stream), I P (Internet Protocol), ATM (Asynchro 
nous Transfer Mode) £ * *ftft CO 5 « /> ft < - o U ± flj fflLtg i§ <?) fc ft CO 7 

- ? y b tC £ ftt5. 
[0019] 

# ft i!ff5 5 0 0 j i v /V f - y 7 7 3 y f > '7 7 i — "V y }• ^ ft §|5 2 0 0 t ^ 9 f - 9 7 

- 5, h ^ ft 5(5 4 0 0 A 1 f> A ^1 J ll fc v ^ f ^ 7 -f 7 a y f > 7 t y ? 7 ~ ? ^ ~ o (?) ? 

[ 0 0 2 0 ] 

At nS M X& * 7 0 0 fi <a ^UH*^ia^$ ft t X h 'J - A £ & a L X ffi ffl # !■- /l^ y! 7 -f 7 

j > - x > 7/ h*9?—9 & m ffl -C- § 5 J; ») (c ~|- 5 „ 30 

[ 0 0 2 1 ] 

m 2 it^^m <n%m m * # y * - ? h ^ ft ^ s- * 1- n a t- *> 5 a ^1; ;p 

S ft tV>5 i ? {C , * 9 -7 * — y Y ft 3! 4 0 0 f4 > * 7*- * HI JW ft V * - - v -y 

h * ft SIS 4 2 o > -/ ? 7*- 9 {am? y ME ft SR 4 4 o^ttf, 

[ 0 0 2 2 ] 

p« ^ - - * [i] W ft 7 ;<t - - -v y \ U$k% 4 2 0 fi ^ x - 9 it - f" V > 7' % 3 0 0 ^» P, {S g& 
*ftaXMLSK«0>*7*-*£2ii3--Kfc3E&Lfcft, PI W ft 7 * - -7 y b \Z '£ ft 1 
5 „ ^ * x - ^ f5 i¥ 7 .+ - ■? y b 3E ft M 4 4 0 f X §*fflg^7^ v ; y }^ ^ -!+ T ft L 
T*IftS 5 0 0 r:lllAt5. 

[ 0 0 2 3] 40 

- in n# , 4: ?g Bfl<7)*tfe #ij L 7 s ^ ? T' — ? & \5] M it i 5 tz ft (C & CO J; 9 ft - o co 77 ffi 

[ 0 0 2 4 ] 

® - , a* m t m m it -t s t * . tA, c »f5^^?ht 

r — ft ^< x y b t l -c /n" y y Mtt5*a -e *> s „ m ft m\z , o ^ - * * f- ffl » m ft . 

RTP, I P id UK * JC s< T y b ft L , CO ig , PE St^ f± t^7a7/! ■>/ y b it 

L tz % f= T S 7 . y J, i L T x y b ft L , --c A ^ // - 4©i^, SL, F 1 e x M u x 
K HI & 5C /<: v ? Htt5:t^')„ - o ^ s 7 ^7 - ? ^^7 7 R T P St fi 

PES t. ft !± S L 7r -y h ft (C ^ T , 7iif,/^ fi r i ^ - r -7 >' T 7 * H# psl fi S f- fj 
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c co j: x as - * s & ffl -r 3 « ft n s± e m l j; 5 > -j- & in so n m <t -o x «■ « « x * 

x ^ x -r rt - y - *r;^$|t5fel # fe 3 u IP *) , r -r =f — y — t? # ^ co B# fSj ft 4' M 
15^7? r * L ft , 9 9 7- nT^-r^y ^ f - 5 fc ft w x 7 ^ - ^ - - © 
il ir X S " in 5 (?) X . # v- * / A X < • > • >/ i -/ /b .:') fi£ IE X y 0 i§ t? «fr v . 
[ 0 0 2 5 ] 

$ - X , ^?7*-?SrIHISI> r *--vs' Ft«Lt-?;^^f-f X x - * t [e?1 Jfi ft X 5 X 

st"i)5„ & *) i~ $ b t [hi m it l x e s y % - t a> mt h& x- - 

© Bf , T-X f ^^tr/Hi*Cl»©f^-y-* x A- X fi£ 9 & 5 * < , * $ 7 - £ 
© x -f 3 - X • - f/H:«iliJ;l\ £ fc , * * f - 9 PI SB 7 * - -? 3, h (4 7 4 ^—*f 7 

v x b# re fi t m -h b# re it x m ± (fi i - w x 5 x s> . y 7 = - x - ^ x a- to »j x x #g ^ i, -c 10 

RIft*5It5^i X ft 5, x •< ^ - X 7 > X u# M fi t Hi ./j itf fi ^ 9 X 

- ? re * « > * re $ sa « i-m^t l . .1 ntiiLt^ ^ ? - ^ » ^ < - x -r >• // 
b# rfl t ,+1 j) n$ pa * ft y 0 

[ 0 0 2 6 ] 

7 — V m M y ± — V Y & ft $ 4 2 2 , ^/ ;y h lb f&j #P §P 4 2 3 s R T P ^ y y Y ft 4 
2 4 , .-r i, •/ - 2 y Mt SUSP SB 4 2 5. P S I (program specific information) 

4 2 6 , PES^^ry hft» 4 2 7, ^3 V /< 't v V { t tfp 4 2 8 , S L ^ 5, 

hfcai4 2 9 S-t tp „ 

[0027] 20 

^ ^ 7 - V 2 ii =3 - K ^ ft m|3 4 2 1 He ^ -r • ? x - ;- ! > ^ 3 0 0 X £ fifc S ti fc p« ^ 
r - * cd e ^ crj t * \c , XMLf It-Kff^fc^f-^fr - K ^ 

? X - ^i7^-?y Is $ & gf! 4 2 2 fifi? (' ffi) f, -f [SI W ft L T fS if t 5 t feK2l 

=3-K^^^r-?Rffl7^--7yMr^fti-5 = c: « a# , & y - t mmy -a - -v y i- 
ii t-m a - y - x/P co gb ^ sr bj ^ k l t [3] w ft ife s ii -c # 5 i 0 \c y 5 t Kb \z y .< a - 
y .< v ^ b# [jn i« tffl7ji# Tni m * m&m ic w t <& „ ± t , ^ ^ = - r ^ > / p# m mt tay m 
re 9 y - # b# re s * « i a# re # w ft sitiat, ;n*tiLT^f-?» r 

, f =j - r " ^ > y 0- re t w 7j n# re i- ^ X o 

[0028] 

/< -*/ -y }• it m WU 4 2 3liv/kf^f-f7^Tyy«6iS^i? X - ^ «0 g i£- ffl S: - - 30 

ife^-frs fc «t> (- , * <r> ts m m tr m n t § ipicts. 

[ 0 0 2 9 ] 

RTP^^y HtS 4 2 3I±.^7-^*RTP (Real Time Protocol) [C /< y y h ft t 

h © m % y y l, s l >•! y h ft sn 4 2 9 it m wj , ^ jm ft , # n / 9 y - * ^ A y 

- 4 s l s< y y v ft -t- '6 n m & y t- y „ 

[ 0 0 3 0 ] 

'_:iX, r^IIB (synchronous) t ^ ffl ft (synchronized) t V> 5 JH IS !4 x - 9 tit S X - t& 
Wtffll^ F.tl^ffl^tfoo-C, P IB ft (synchronized) t Ii ft i* SO fji] tr $ If § t , Bfc fft t 
# js* £ CO •> > ^ #5 £ V n -g- 9 J; -j $| •¥ -f 3 Jt> <fr H* ff 7 k - A fc # ^ - 7- _Y t7V- 

7, % - -j c?) pf re mx-mmit-tzz t&^it. femztiztf m y - 9 y y y s * a- f± pa- {ft & 40 

F)«ft')-S I^Wtfll t m-y^mM\'C\n\mity 5 r t ^S* L, (synchronized) t Ii 

y m y - 9 ^ s * fr. « 1* ft * sa ft 1 ■■ 5 n# re u > isj - x & < & st w \z m y y 5 #t » b# 
re x pj] jyj ft x 3 c t * e * -t- 5 u 

[0 0 3 1 ] 

A ^ ^" - 2 X y h ft rH m SB 4 2 5l±xi.'<^-2yXTAlftC/^ .y b ft 1-^7;* 
A >j $ h X / ? x - 9 * , Ih] JtHfc B# re fit 4- ^ -X 5 > 9 7-9 t X -) X * 1 1 .7 97-9 k 
i- y M L> [71 W ft # Ffl * X fi" 1 5 .7 ? X - * 14 P E S /•* X :y h ft i$ 4 2 6 £ tB 77 L , W\ M 
ft Nf Fnl -fill X W L X W7 ^ X - ? [4 X * v" a > X y h ft 35 4 2 7 X fti 7] L . 9 9 7 - 9 X 
{5 iX- t5H X & -X f5 ffl % X -a tf P S i IfSllP S I ± t& M 4 2 6 X 6St5 t 
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d d X , PS I B f A ^ - y' — 1$ '? v >/ 7 J* -r 4 ^ - r A > '/ 1 5 I i i ! 'C # 5 J; ? id 
StlS $ tbt'lf «*fi;t 5 t> <7)Xfc o X s PAT (Program Association Table) , PMT 
(Program \fap Table) N NIT (Network Information Table) , CAT (Conditional 
Access Table) tt ¥ <D =T - ~f )\> £ f$ tt a PAT, P M T l± ~f u ? y A % #t & t 6 ~f P / 7 

a ^ k ^ v i. ic ffl -f s -W # *• ^ E , nit f± g£ * -y b y - if id P*T r 5 tit iJ *• ^ l s c a 

T fi£# ft id M -T 5 fllf S lvT,f c PES K S m f y h ?IJ (Elementary Strea 

m) *r il« T 5 t J6 id m P, tl 5 =f - * fg j£ X h 5 , 
( 0 0 3 3 ] 

PS 1 ± m 4 2 6 li , /■ * -r-ftf P E St f;Blr ? k h V jr. ftgJH5n-C, - tt id 

IS t5S * 131 <tj tS « & £ tt1" 5 » (c 3M" S T/Stf fS ^ tfi it £ g t 'C, PMT * io 

^ y|:: tt £ Id ft ~t c 

[0034] 

PES/-? >/" y b ft $ 4 2 7 f± [H Jfl , III *fl fh yt 9 ? - - 9 * J*<< ? - 2 P E S (C /•? 7~ y b ft 
t5, PES -7- y I- — -y -y id 7" -{ n - 7' 4 y ? 3# Hii fit ( D T S ; decoding time stam 
p) t lii tl B# 0 ft ( P T S ; presentation time stamp) & i~ 5 to X , lil^'SSt L X 

inj jw , m m it tfi »r n x * 0 

[0 0 3 5] 

t?-> 3 y^y'y Mb SM 2 8ll*^«^?f-^^t^-> 3 >t LX'<>r y b it 1" -5 „ 

t^'> 3 v^^'ici^i, PlJWfkB* [Kl ffi * * e * ^ « x , ^s«^f-^^ m r h 
t * ro ^ Hi t L X >H v 5j tt 5 „ 20 
[0 0 3 6 ] 

0'J id ,t5 ^f-?f5f 7t-? ? l-f«P 4 4 0 (4 1 P vn" ^ b {t B 4 4 
1 , T S ^ -7' ;y b 1b &f5 4 4 2 , F 1 e x JV1 u x ^ ^ 7 K ft gfl 4 4 3 t^tf, 
[ 0 0 3 7 ] 

I P /^/ v b ft a 4 4 1 i£ > ^ x - f & I P (Internet Protocol) id ^ 5/ Mfc E % F 
1 e x M u x ^ -T -y b ft A 4 4 3 » > 9 7 ~ 9 & F 1 ex M u x id ,>< f -y b ft i" * . 
[ 0 0 3 8 ] 

d. d X s F 1 e x M u x fi ^ A ^ f - 4 ■> ^ rr A t? titt 1" 5 ^" 7° >' a >" ( opt ion) CO # £ 
f t * 3t X to 5 „ o S <0 , FluiMux/^yMilS « ^HJ-A £ # £ ft + 5 H* id 
m -<r ^ 7 u y 7 i>- - (TranMux) to yb — / < - - y K ® P> T t *6 id , ,t fc |± fS 3§ v 30 
t"- 7/ u- ^ ib - co f - v )V % m atStft id >M ^ b tt 5 „ - K ic , a A ^ V 4 x b D 

-AliVy^KT" ( Sync Layer) X S L ^ T -y b id * T V b ft £ tl t£ i1 frl f±" ^ b 

ffi .. ~- O * iJ It©S L^y--y b & — O (75 F l e x M u x 7" -y b t L X '< >T v h ft -f 

5 d t id i ott-^- y k * SE -J- r_ t x # s n * t s ^ a ^ ^ - 4 a i- y - is ii 

# * HA S=f i- >-*/l-4-W L X lb - '< - «g * id fi5 3S ^_ tb ft it tt if tt b ft ^ffi. Flex 
M u x /< ;y b i± fb ^ A v* - 4 x b ]) - A id #t 'f 5»If i- > ^ /W * #1 ^ X S g % 
tt. 
[ 0 0 3 9 ] 

T S ^ 7" -y b ft AS 4 4 2 ii P S I ± & U 4 2 6 ^ b A* ^ t t P M T ? - 7/" cPES /° 
7- y b ft U A> A ./J ittfc^^T^-^i:, -fe ^ -> a > ys ^ y b ft itP 4 2 7 j4» h A 7J $ tt t 40 
/; y- 7-"- 9 % T S (Transport Stream) id ^ ^ y b f t + -5 „ 
[0 0 4 0 ] 

SI T , -f *s ./t- ^ i* X v;uf ^ x -C 7 'J > 7 y V id ^ A -< V (MPEG) - 2 ¥ - 9 % ffi 

m t , d co > 7-' w r 3 > 7- v y id ^ *t=r~* ft 2 * x e t s t » « *■ a s- 
<t '9 ^ ^fi id si m -f h „ 

[ 0 0 41] 

[51 3 (A * ?g HI] c?) * Ji ff|ia§iA^^(MFK(;)-2f-^ Id / 9 T — 9 % R M ft £ it X 
ffi ii t 5*Si:nt5*l7o-f t - h X 5 „ 
[ 0 0 4 2 ] 
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AJJlx5i ( S 9 ) , A J J £ ti t: .9 9 7 - 9 *• # Vr t 5 ( S 1 0 ) 0 ^ © B# , i A -< 

-2f-nR» ft 3 s & g ^ ^ -) b-* t-ii »f u ( s i i > , m m ft # & m ft & & t- \t p e s 

/^yhHt/^'yML ( S 1 2 ) , |^ JW ft # & W X ft © S ft ft ft v t - h ir ^ 
■/ 3 yHt/^'yHtt5 ( S 1 3 ) , $. tz , p< * f* — ^ » #f & H c r ^ * 7* — if © fc 
ft CO F S 1 £ * fig L { S 1 4 ) , :«J;9l.'t)iS^fcPS IJ4tfPESJtB'/7^ 

- !- -t * y 3 y t L X s< 9 -y Kt J jifcf -? K T S 7 b t LT>^ 7 h ft 1" 5 ( s 

15) „ Ts/v^yHti ft fc > * - 9 a. m m it to m it © a Jj x a ^ -y (M P K G ) - 

2t- t* A ^-/trf tTSi^SfbSHt-OOTS t LTUASilS ( S 1 6 ) „ 
[0 0 4 3 ] 

4. # Nfl © ^ jfc #j -C Si K ft 5 js* £ x - 9 *■ ^ A -< 9 (M P EG) - 2 f - 9 \zm M it £ & 6 it 

ft <n ft ft ,';r* :t ■ A '•• ? ; vi p K (i ) 2 -> x f i» SIS X ft H ft 6 -> x 7 a u# # m ft 

T?fc5STC (System Time Clock) i 7' n 7 ilfrW 1,1'C fe 5 P C R (Program Clo 
ck Reference) K > ? f - ^ «r IMIWft S *5 t ft I'. > ft ~ 9 H# RH S * ft t t 9 ft - * B# 
Pnl # HB ft £ SILtliffltS, 
[0 0 4 4 ] 

xA^^/(MP EG)- 2 > * -r A $ #f T- 5£ 8t5 S T C fi , 2 7 M H z X Ws ft ft 5 *y X "r 
A Pfp Pfl # US ffi T" h '6 ft h , * J- A -< ^ (M P E G ) - 2 x - * P !H ft * 4 fc 

ft <o m * * ft- i. lt, ^ # m W- \ ■- ^ ^f"«r B ii*ii ! i^^ot m l * » & a ft 

b ft a ^ 5r SC t? ^ * « A i © J: 9 -C h 5 „ 
[ 0 0 4 5 ] 
A 1 

f.,,. (t)/f, t = integer 

[ 0 0 4 6 ] 

~ C X , f, , ,, (t) ti y ^ 7" J* 9 V- -y 9 ■efc5 2 7 MHzi. f« , , . „„,.., t , , , , (t) ii ^ 

v* - ^ m m a * ffl * * 1- 0 

[004 7 ] 

£ , iA^^(MP KG)-2 ->^f AlttT-iif6PCRtt9 O kHz X *T V 9' ]} V 
9 is ii tr. -f v 9 7 AB$|# m t' 6 A' , ' O) -f n 7 A B# Pfl # W « fc ^ ^ 7 - ^ ^l^ 
ffl ^ 5 fc ft M IX 9 9 T'-9$f I'M » m IB 4" 9 0 k H z co S ft U KotitittS, 

, - ti ^ s: -e ^ * 2 co j; 9 -e *> 5 o 

[ 0 0 4 8 ] 

^ 2 

(f r , ( t ) / 3 0 0 ) /f„ , , , k » . , .. , + integer 

[ 0 0 4 9 ] 

Tttrle W3t 2 T- (f. ■ . (t) /300) li 9 0 k H z Sr, f »,,,.„. , » .• . „ .. , . ,. ■ , f± 9 9 y - 9 H# 

# m in' *• r. 1- 0 

[0 0 5 0 ] 

bu tjE ©A 1 t ^ 2 & £ I- i¥ m \c UW1- ti ii , MPEG— 2 X li - y -tf^ =1 - y' 

— « 4' - - iX -It 5 t' ft !C 2 7 M It z © •> ^ t A ? n 7 9X94 5 >' ^ * u *t^5 5 

,:mtfttxy 3-?'-® 2 7 M h z ff- © f i 4- 7=' -r ^ — 9 - *n b 4t ft 1 1 fi l! ft (s ft 
yfji, Z frl it 9 0 k H z T-f-x ^ f y^^iitttt-fc^PCR^eitS - t f ' Jr. o r "51 
t::4 5, ffit X. T 2 7 M h z / 3 0 0 = 9 0 k H z X T y 7/ [) y 9 £ tl tc ft £ fS i£ 1" 5 ?fi 
a f ± , MPEG 1 ^ 9 0 k H z * fi -e Bl ft- 1" 5 t ft M P E G - 1 s M P E G - 2 ffl © 

ft 14 4 ffi fits H W'C\ r © i 9 ft hmicx ") ]i 1" s „ r. r. * 1 ^ E * -t 5 r. > n 

•7 /V ^ -7' Y 7* r — ^ © v- ^ T A 9 v y 9 tA 2 7 M H z t? Stl ft 'i~ & © f > ? T — 9 ff) 9 u 
y 9 h r. tl- fC ft JE L < ««t #l o /r ft © 9 v y 9 X Wi ft L ft it *l ft ft ff. Pfl © [Pr] Sfl f b X £ 
ft © i © 9 ,1 * T- h n , 5t 2 t, t fc fi?l # ft E * T- 9 0 k II z T* ^ V 9 'J V 9 £ it fc B# IJ5] » 
m ft 4 fa m t 5 -v ^ * tr >< T 7 s - ? {r *| L r ^ ^ -f - ^ © H# [ffl # RS ft i> 9 0 k H z £ S 
1 t- § iJ o ft ft it © R# taj # BH fi 4 L ft tt ti (f ft £ Pel © laj Si ft: ^» -e # ft © „ 
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$ 5g m ff) 5? m m x « w » ft # & # * /• 9 -f - 9 & a ^ 9 (m p e g ) - 2 x - * jc r an ft 

SttfiStStftt, iA'!^{MPEG)-2v'^^AS#fcSfflLt^?f-?*7 
y tr X r-L - v , > (Access Uni t) ifM£ f^l.y Htt5. oJ'J, ^ ? T ~ ^ * ^ A ^ ^ (M 
PEG)-2r-?!:^HtH5'ti'j|;iA'<i'"(MPEG)-2->^f AHT'JSt 
5 J: 9 C P K S ^ >r y \- £ fij m L T -jr y I- ft: L fc £ , T S £■ f ij ffl LT6 ft 5, ^ * r 
-^^^A^^(MPEG) - 2t-^ £ |31W{t**Sfc* W .ft fft W ft £ ?I * ft T* * ^ t 1 ' - - 
?^PESA^yH:Lt/^ y UttStfttT uB CD <£ 5 ^ (MPEG) 2 •> 

X T A ffi ft Vi- .A" ^tPES A T v V - -y ¥ to X hy-i at B"J * ( stream id) j£ 
t5 t 
[ 0 0 5 2 ] 

/ ? 7 - 9 & & 1" 5 fc » © P K S^y y I- CO .X h y - A » SI ^ (streamj d) (1, P K 
S a ^ y |-« *r $\- fx ffi as M ^ ft fi ffi co r - * T* fc 5 ^f7^ -a- K T- fc 5. !l ft H 
$ $ \Z \± * 9 ? -9 a>1tlb to * h U " A » gij ^ ( strcam.i d) fift ^ pS: £ £ ft X ^ ft IA # , 
ffi GO 31 f?J X (± ^ 9 -r- -9 to tz ft to x I- " ' (streamed) fiSiUlii 

fits: t M iot^f-^PES „ h <7> # -ft isr [ c ftteits: t # ~e £ 
<s . oj 0, :n £ ^tt?*©i u -e *> 5 . 

[0 0 5 3 ] 
[Si] 

PESj}acket( ) { 

Packet_startjx>de_prefix 
Streamjd = Metadata stream 
PES_packet_length 

} 

[ 0 0 5 4] 

i <Dtif. Si L < IE m £ ft /i ^ ^ r-* ^ b |J — J\ o~) fz <£> <T) 7-. hi)- A H Vj'J ?■!> L T El 4 
.' !••■;. il x F C ffl 4' fi| riT5 t 
[0 0 5 5] 

i /r- , * 3* afl co * M ffl T- fi 131 W ft ^St* ^ f - S tz J6 M , ^ A ^ ( 

MPEG)- 2 -> x x A ffl t& £ 3pJ ffl L X *97 ! ~-9$:'<try h -ft i" 5 e * 9 ? — 9 m W 
it * 1* f5 i3t- tSfcft »' lixi^^fMP E G ) — 2 -> x -7 Affi^t'SltS «t 5 I- 7 y 4 

- h -Y $ is 3 y^fUffl I X '< ^7 MtLti, T S -t m m L -c IS 31 1" 5 „ 
[ 0 0 5 6 ] 

^- * W to * Mi ffl '? C± , ^ x - ^ * fe m L X i'm * X m 1" 5 £ o 1" 5 /- *0 }c .n k 7 ( 
M P E G ) - 2 i'^rAMS: M ffl LT ^ 9 7 - V ^ fa i£ £ ft S ~ >' Sr ffi * « ir *n -tt & 
„ o * "3 , ^ A 7" (M P E G ) - 2 y ? r A S"fHffl LTffiS t: ^ f - - ? i£ It il k Xn t> 
It 5, fc ft t:i , T IB « 1; ; j|;xi^y(MPEG) 2 •> x 7- A f& Jc a& iS 5 ft t P M T '7 - 
X a ^ v ¥ to x h y - A ^ y ^ jt it§„ 9 , r ft ■ * ^ ft i ft «o iffi 9 X h 5 , 
[0 0 5 7 ] 
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'f S_pronram reap _ section ( J { 
table_id 

section sy r ntax_indicator 
•G' 

stream type - 0x03 ( I SO/ ISC 13818 2 Video) 

■ elementary PIT' 
// Audio 

streaw type * 0x04 USO/IEC 13013-5 Audio) 

reserved 

elementary PID 



// Metadata 

atream_type = 0x15 (Metadata stream carried in PES packets) 

reserved 

elementary PID 

etream_type = OxlC {Metadata stream carried in Private Section! 

reserved 

eleinentary_PID 



[ 0 0 5 8 ] 

Hli 3* L it «fc j , P M T (2 7/ p 7* 7 A 4- Bl.)if 5^1 hr y 1- n \c jtt 1 - 5 IS « & U X & S : 

?g t" . y h ?y w ii 31J ^ 4- se « l- , & m + & m m l -c ft * ft £ 3? * 7 h m ft w * m m -r h 0 

L tf> L , xM)-i« JjlJ * ( s treani.id) IJtLf-cttHi M TP & ft T- it P M T x 

— ;/ A- fd 7- 7 7* — 7 W & «0 * I- y-A? -f 7" ( strcam_typc) \\fi. fl ? if rP L ft V* <0 T" 7- 
? r - 7 tr - o © 7/ w 7' 7 A K ffl -** 5 -r - * T- flt fifc £ it 5 fc »t> i- I'i x MJ-AH'/ (st 

ream.typc) M £ & L 4 it ft tt ft fj ft V ^ Lfcl'ot, ^1 W t 11 : W X h y - -f 
•/ ( s tream_t ype) fl tE 1 L t f ffl t 5 I i £ o X -r A- 7 f i T f - 7 > 7 9 f - 

sr m m w> £ * -e esT^ 5 „ 

[0 0 5 9 ] 

— (O n , *»r l- < £ K & ft /i > ?f-M I- !i-A© it J6 <£> * h y — A 7 -f 7/ fui i± [51 5 7f< 
1 <t 5 id P E S ^fr y hi LT|slJ H5 ^ ^ * « if f> id it 0X15 ft £ , 7 V A 

— I- t ? ■> a y h LT £ 3H 3 ft 5 * * X - * W S^tliOX l 6 « & #1 0 
[ 0 0 6 0 ] 

® (c , * % « % m m ~e « 11 w it # & m ft > ^ r - * & ^ a ^ 7" (mpeg)-2/-? 

U jffl ft 5 -tt 'C €s S "f 5 fc * 1- , 7- ^ X - 9 k P E S/^ y \- {t -t Z> H* , P T S ( Presen 
tation Time Stamp) /DTS (Decoding Time Stamp) ff$ W (tt » A A iC 7 ^ 7=' - 9 T 7 -t 
7 .1 - •;/ r CO C T S ( Compos i t i on Time Stamp) /DTS^PU ft £ ffl i" S «, 
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ft#5ft, • ft ft iff / / ft - >? (Synchronous Metadata) , {& CO — O |± |nfj M ft £ ft tz / 
PT — ? (Synchronized Metadata) X fo <S „ |S| JH J 9 ft - ? it ^ ? X - 9 * b 'J — A 6 

f* ft # m, fa ft stf^fs ft fcv/i-f ^fvr^yf v^i© iai »] ft © fr v> ft it /■ 9 ft - 9 * 

h 'J - A CO # C T S B# ^ ft ft ffl ft $ ffl IB ( Offset) * *P X. ft P T S fit & ft J& ft 2) " t ft 

fi jh ft n j ffe & 6 „ o * 13 , - ft 4- ft x ft -a- tf s 3 to £ 5 t? *> 5 » 

[ 0 0 6 2] 

j£ 3 

PTS(t) = CTS(t) + Offset 
[ 0 0 6 3 ] 

Pl^l^f-niA^^fMPEG) 2f-* ft R « ft * 5 fr * CO P E S /< ft 
y by*— -7 h * ft ft „ 
[0 0 6 4 ] 

- .ft , |3| W ft £ ft fr * # 7*—* tt / 9 r ~ 9 * b V -^frtfm fa ft » ft L <C \>ff>X' ^ A ^ 
^(MPEG) 2 7* - £ t co Iffj m ft <o fr ft ft 11 ? ft - ^ .x l- y A C) fr C T S B# |B] ffi & 

p t s m m is t ini c it t l t a ;j ft 5 - t ft j; ^xmm ft # x ■& 5 , r k ft & x ft r 

t ft 4 CO X 0 ft * 5 . 
[006 5 ] 
St 4 

PTS(t) = CTS(t) 
[ 0 0 6 6 ] 

H 7 fi |f| ffl ft £ ft fc ^ ^/-H^A'^'tMPEG) - 2 ft - ^ I- 1^ W ft * * 5 * CO P 
E S ^ 7- y h7*-?yf**t a ffi IS W 4; 5 4 ii P. (' iotilRtf^ JH ft * ft tz J 9 
■r- 9 %-?>v * / r 4 t a v t > y \z m W ItJtKi ifi ^ m x h t> . :H^fiit5 

ft i- Si 1 8 8 /< h * S CO T S y< T v b b IX fr y b ft L A /j ^ A ^ y (M P K G ) - 2 
■A- — f A * / f 7* ^- T S t # M ft L 4' it ft (i f£ V N o 
[ 0 0 6 7 ] 

mi ffi -e ft n m m m ^ ^ ^ t * % m z t» w t ?t ^ , :oi ? ta k m m it * w * m m -r 

5 t ft CO t CO T" ft < , 0J ^ ■? '6 tz ft co i> » T- *>6. * ?E W ^ M 5 7 /> If co |*i I* # \c ii A * 
f3 CO ft f/l? S 2B4-jiaUi*-ffliaKtS m ft *l" ft 5 « * ft ^' ^ 31" * li f3 fii ^1 til 'C 5 to 

# e ffl *: - t x h s 0 L?t //i o -c , c/M^iitsfflii mu t p, tz m ft^es ir i o t © ^ 

PS ^ ft 5 <> <o -e !) , flfr K to i 5 * ft H * '& H W * fr. It ii fn 0>! *• ^ T "a tf }■ m «? * ft 

[ g] ffi to ^ ft ft m m ] 

[0 0 6 8] 

[01 ] ft % m o> m ft i s > ^ f-^siv' ^ r i- & yf< 1- m & x & % ,, 

i m 2 ] a ft w en ft ft M ft i s / ^ ft - ^ ? * - ^ y % z n ft i- ft ft i«i ft -e a ; > 

[ isi 3 ] xmwo'zm m \z. x ^ a ^ ft (m p r g ) - 2 ft - ? ft pi m ft ^ ft fr ^ ^ ^ - - y 

ft ft * ft ft B8taai7n-f -r - i- x a ,. 
[ [x| 4 ] ft * W CO % m ft ICftjiA^ftiMPEG)- 2 ft - 9 ft [5] !W (K S ft. fr / 9^-9 
CO ft ft ft ft' ffl&ftSXbD - A 5ft »J ft © fiO ft ll'C'fc5„ 

no] * ft m <» m m m ft i- s ^ ^ ^ ^ cm p r g ) - 2 7- - 9 ft n jw ft $ ft ^ ^ ft - ^ 
o ft ft ft ft ;h ^ ft a x h y - ^ ^ -c ^ co -is to ^ ft 121 -e h § „ 

[16] ft 58 m <n ft ft ft ft i5Nl^?f-^4 A ^ ft ( M P K G ) - 2 ft - ^ ft ^ m ft 
^ ft 5 fr ft co p E S ■>< ft y b y * - ~? y b % ft L fr E tS ft' ft 5 „ 

[ m 7 ] ft ^ tfl to ft ft ft i ■& |SJ M ft 5 ft fr y^ft-^ft^A-^ ft (M P E G ) — 2 ft - * 
ft InJ M ft $ ft S fr ft CO P K S y< ft ; y f y -A - "V r/ }. £- ft L fr H ffi ft fo <5 ,. 
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for Delivery of Metadata Synchronized 



This application is based on Korea Patent Application No. 2001-4341 
filed on Jasw&ry 3i> «KW ir trie Ketwn IrtcfeCWS! P'onerty Ofl*o, the 
oomantofwhichia 



BACKGROUHD OF THE 1NVEWTIOM 

(a) Field of the Invention 

The present invention relates to an apparatus and met 
synchronising metadata with multimedia uontents. and transmitting th> 

(b) Description o( the Belated Art 

; Metadata description methods tor representing Essence. \ 

■;:J ?rl..n r-j-itf.-r.K, nrid Ihmr armrinrd^-.fcn .ir.l". iries nra n.-w r. pi 

However, prior art only disclose metadata description methods anc 



: .in-.criritlr.ri ,ra:hre! are to'jid fT» ; ^ fv'.HEC. CMrTT and v Anyiine. 



SUMMARY OF THE INVENTION 

It is an object of the present Invention to provide a method for 
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- synr lirouized with multimedia contents comprises: it multimedia contents 
authoring unit for gsnerating and editing multimedia contents; a multimedia 
contents formal converter for compressing the multimedia contents, 
converting them into a transmission format for synchmnteation and 
transmission, and ourputting them; a metadata authoring unil lor generating 

Hi and editing metadata for describing the multimedia contents, the metadata 
includinq transmission types and transmission information: a metadata 
format converter far converting the metadata Into binary codes, converting 
I ho mnwrted metadata into a synchronization format for synchronization 
with thu multimedia contents and a transmission format far transmission, and 

u outputting them; and a multiplexer tor multiptexing toe multimedia contents 
format and the metadata format respectively output from the multimedia 

and outputting it, 

The metadata format converter comprises, a metadata 
3> synchronization format converter tor converting Ihe metadata transmitted 
from the mstndata authoring unit into binary codes, and converting them Into 
a synchronization format for synchronization with the multimedia contents; 
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and a metadata transmission format converter for converting the data output 
from the metadata synchronization format converter, according to a 
transmission format 

In another aspect of the present invention, a method for 
•■ jynoh-on-^e metadata «flh r^ullinriiki \MtUir.i j and fnaraiull iig te:>i 
comprises: (a) generating and editing metadata for describing multimedia 
Contents, the metadata including transmission types and transmission 
information; (I raw rtiny the metadata info binary cods3. and converting 
the converted metadata into a synchronization format for synchronization 

into a transmission format for transmission. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Ths accompanying drawings, which are incorporated in and 
is constitute a part of the specification, illustrate an embodiment of the 
invention, and, together with Hie description, serve to explain the principles 
of the invention: 

FSG. f shows a metadata transmission system according to a 
preferred embodiment of iha present invention; 
20 FIG. 2 shows a metadata format converter according to a preferred 

fin:br>il<rra-i: o; Hi.-: |ii...--. <H [ nvorttoii, 

Fie. 3 shows a flowchart of a mefliod tw tranwHsig metadata 
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synchmnteed with MPEG-2 data according to a preferred embodiment of the 

the metadata synchronized with mpeg-2 data according to a p^fe'rat 
: cntKiijiiitent of the present invention: 

FIG. 5 shows definitions of stream-type values used for transmittfng 
the metadata synchronized with MPEQ-2 data acoordmfl lo a preferred 

HQ. 6 Shows an exemplified PSS packet lor synohronizmg 
in synchronous metadata with MPEG-2 data according to a preferred 
embodiment ot the present invention; and 

FIG. 7 shows an examplifiad PES packet for .synchronizing 
synchronized metadata with MPEG-2 data according to a preferred 
embodiment of the present inventicn. 

In the folloAliii] i , n j ins preferred embodiment 

of the invention has been Shown and described, simply by way of illustration 
ol the best mode contemplated by the inventory) of carrying out the 
20 invention. As will be reafeed, the invention is capable of modification in 
various obvious respects, all without departing from the invention. 
Accordingly, the drawings and description are to fcu r*aanteu" as i SusSmtive in 
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PIG. I shows h - 1 id ilc I hi atoi locording . J 

preferred embodiment of The present invention. As shown, the metadata 
transmission system comprises a multimedia contents etithorinij unit 100; a 

■ multlmadia contents format oonvwter 200; a metadata authoring unit 300; a 
metadata format converter 400: and a multiplexer 500. 

he- i-iuihiiiedia contents authoring unit 100 ganeratas multimedia 
contents, ddils IStsnn, and outputs them to the multimedia contents format 
converter 200. In this instanca, the multimedia authoring process includes 

o processes of generating and editing the multimedia data, and the editing 
process doss nftt specify a particular prrness excepting siuDUrj- tssr.s 
including correcting and adding generated multimedia data. 



i format data for synuritoniiuton and 
transmission, and outputs them to the multiplexer 500. Tne multimedia 
contents format converter 200 performs synchronisation format conversion 
and transmission format conversion. According to the embodiment of the 
present Invention, the synchronization format includes: MPEG-2 PES 
1 (packefeed elementary straam) packets, hiPEG-4 SL (sync layer) packets, 
MPEO-4 FicxMux packets, and RTP (real lime protocol) standard 
specifications, end the transmission format includes. MP6G-Z T3 transport 
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stream). JP (internet protocol), and ATM (asynchronous transfer mode) 
Myrfinrd snwcificntbns. 

I hat is. the multimedia contents formal converter 200 compresses 
the multimedia contents using at feast one molhorj of standard specifications 
s of MPEG-1 , MPEG-2. MPEG-4, H.261. H.E63, and H.S6L. In other words, tor 
ex. urpfe, it compresses some of the multimedia data using the MPEG 4 
standard and compresses a remaining portion of the multimedia data using 
the H.263 standard, so the whole of trie multimedia data may comprise the 
MPEG-4 data and the H.2S3 data, 
is After the compression process, the multimedia contents format 

converter 200 converts the compressed multimedia contents into a 
synchronization format using at least one standard specification of the 
MPfiG-2 PES packet, the MPEG-4 SL packet, the MPEG-4 FlexMux packet 

is feast one- smndrmJ jspeciScalion of the MPFG-2 T9, the IP, and the ATM. 

The metadata authoring unit 300, generates and edits metadata for 
descilbingthe multimedia cdntents. and outputs them lo the metadata format 
converter 400. According to the embodiment ol the present invention, the 
metadata authoring unit 300 performs an authoring process using, one ot 

2d MPrS-7, SMPTE (Society of Motion Picture and Television Engineers), TV 
Anytime, and 6BU (Suropean broadcasting union) standard specifications on 
the XML (extensible markup language), in this instance, the metadata 
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authoring unit 300 concurrently generates transmission types and 
-r.-nwi'f.s-ji ipfwms!ten at the time of auihoring. 

Tr>e meiadata format converter 400 converts the metadata input tram 
the multimedia contents auiltoring unit 100 into binary codas, converts shem 
Ml) Ira- ns i 5 t rarViaU r uri ran ini i tnrt iitp«,ls 
rher. m :|.h i ii,r.i,j|- s /sf 5UO Tt-c, metadata formal usim-itm «0 pi-Mcwa 
Si-r,r.-ir^.-iit:.i:i.ji-i fo-nat -inversion an" n.Ktsnteskm toma; conversion. The 
synchronization format includes data characteristics, relations with whole 
streams, lime information, and length information nt a charged load, and the 

o l'n=nh i rc ir-at rspr.-_.r iiu ^1 n 1 1' i..l I r t i j1 k- i r 

data includes sequence information and dala types of the charged bod. 

That is, the metadata format converter 400 converts the metadata 
info binary codes using at least one of the MPEG-7. the SMPTE, the TV- 
Anytime, and the F.3U standard specifications, converts the convened 

y metadata into a synchron^atim format using at least one of the MPEG-2 
PES packet, the MPEQ-4 SI packet, the MPEG-4 FlexMux packet, anri the 
RTP packs! standard specifications, and converts them into a transmission 
format using at least one of the MPEG-2 TS, the IP, and the ATM standard 
specifications. 

T l« .n-iJuwxat. sou muicoiexwi ths multimedia contents input Irom 
tha multimedia contents format converter 200 and the metadata input from 
the metadata format oonverter 400 Wo a single stream, and transmits it to a 
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•jswfii.v.nn network 300. 



ork 80O so that a user may use iies'tred multimedia 
contents and metadata. 



: a metadata synRhmnizatfcai format 



■Hi? rmraswa synchronization format converter 420 ojnverts trie 
XML iro>rji!.-!rj.j mfttaduw transmitted from the metadata authoring ur* 300 
rite bir-j'v uqUte, rnxl curv.Tjitr, ihom .!*•> a syndvonfeatian format. The 
metadata transmission torroat converter 440 converts the data trartsrrJtlBd 
(rem ntWKlala =/i t :3 1 i our i -n ,-it >r 420 into predetermined 
data according to respective twnsmtefcrn fcwiats. and outputs them in the 
> multiplexor 500. 



,i i I . i . ."I i ■ i p«* sp[ 
prasant Invention. 

Tl.r fit TIHIrHKJ is 10 PSSCr*tte» H'fUnitiUl 

, wit: i in*.-* 'or !ra,-isiT-j;*inr) speech and image data, li- 
ne sequential order of the RTP pack* 
rk case, they ara packefeed into TS 
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section packeliiing m the broadcasting network case, and they are 
I i I t > I i '-I l r I h T M p ~l 

in the MPEG-4 case. In this instants, since the RTP packet, the PES packet. 

or She SL packet for packeBang the metadata hm riscoriing *n© or output 
5 line value, it is required to packatize ihe metadata according to the lime 

value. However, the first method is required to support each network's 

dscndsr model according to caleqories pf transmitting networks. That is. 

since it is naeded for the decoder to analyze the pRctets that have 

respeoUw? networks' time values and to connect to s WscoUer rm dccocirw 
i(i the mstatiala, it is Impossible So amend 1q each system decorlsr m0{ia | 

The second method is lo convert the metadata into a 

. . i 1 1 i , - o - I . I - m«J i _ I ni ' 

enables ;c synchronize data and transmit them with no relation to the 

ier model ot the mataaata without using that of each 
>n network. Also, since Ihe metadata synchronization tormat has 
Intteperalsnt decoding time and output time values, it enables to operate the 
deco-dei model ami u.pnnrt U »w<x&.a$rr.. In ,lr.s l.'iaUthW, tie oucudiig 

i vaiue and time reference value to represent the metadata's decoding time 
and output time, 

The metadata synchronization format converter 4?o comprises: a 
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metadata binary code convener 421; a metadata synchronous formal 
oorwrter Wi: ; < pscwiang -ontroikv iv;< : a--, RTP packefetr <M: an 
MPEG-2 pacKetizing controller 425; a PSI (program specific information) 
generator 426; a PES paeketlzer 427; a section paeketizBr 426; and an SL 

-■ jiULMitiiWI 42'J 

r.-w iwuuJofa binary code converter 421 converts the metadata 
stored in the XML language into binary codes so as to transmit tne metadata 
generated from ttio, metadata authoring unit 300. The metadata synchronous 
format oonvBrter 422 converts the binary codes into a metadata 
;0 synchronization format so as to synchronize and transmit thsm wtth no 
relation to the transmission networks. In this Instance, the metadata 
synchronization format independemrty has decoding time and output time 
values :;o as >cj operate itto Ltacr'ii^r h-mxI^ nrvl ruffi'v; .■'.•,< if !:vt!i : «':'in 
Also, the decoding time value and the output time veins refer to the 
li metadata's time default value and flute reference value to represent the 
metadata's daooding tirta and ou:put fma. 

The packetlzlne. controller 423 selects a metadata's transmission 
nmvm* m as to make the transmission network of the multimedia contents 

so The H I P packetker 424 packetizes the metadata into an RTP, and 

the SL packetizer 429 packstlzes synchronous, synchronized, and 
asynchronous metadata into an MPEG-4 SL packet. 
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in this instance, the technical terms "synchronous" and 
"synchronize" are generally usod in data broadcasting. To synchronize is to 
natch m image frame with an audio frame at a time axis so as to regulate 
syncs a! imogos and speech, or to match an axis of addiBonal data with a 
i tl-r.fi axis that restores irre sprvun wth the nwiifts i r, no synchronous .s 13 



is time axi3 far synchronizing the speech or images. 
TtO MPGG-2 packslfzina control* !2 Is ~ ? In retadatn input 
je packettzed into an MP60-2 swtero specification, as the metadata that 
is synchto -i.,ilioi: lino- vsVues and other metadata that do not have them, 
no values to the PES 
re synchronization ttms 



In this instance, the PSI for representing information defined lor a 
decode! to decode programs Includes: a PAT (program association table): a 
PMT (program map table]; an MIT (network Information table); and a CAT 
(conditional access table). The PAt and the PMT rapresont information on 
t program stements that form a program, the NIT shows information on the 
iraitsiwsmn networks, the CAT indicates information on conditional 
receiving, and the PES represents a data structure used for carrying 
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Since the metadata are transmitted in the PES or sections, the PS! 
generator 426 roceivw J lain? unison type and transmission Information and 
records them on the PMT section so as to provide related terminal 
5 information. 



rtia pes packetizer Az/ oacneuzes Ilia synchronous and 
synchronized metadata into an MPEG-2 PES. Since a PES packet header 
n li iJ s )J i >l| i I - ema tir t r 

synchrony on is possible based on them. 

hi me section packetizer 428 packetizes asynchronous metadata into 

sections Since a section header does not include synclrorious and 
synchronized time tIi, I hi I ansmi-mg r.d siidala 

The metadata tmnemlssion format converter 440 comprises-, an IP 
paekstteer 441; a TS paeketizer 442; and a FlexMux packallzer 443. Tha IP 

ii packetizer 441 pocketizes the metadata Into an IP, and tha FlexMux 
padtettasr 443 pachetLasa the metadoto into a FlexMux. 

in this instance, Ihe FlexMux represents a muUiptcxing method of 
options provided by the MPEC-4 system. That is, the FlexMux packet is used 
for reducing an overhead or a transmission .•.ll.nlexer (TranMux) or 

isi allocating a channel of the transmission multiplexer «toi multiplexing a 
plurality of streams. In general, the MPEG-4 stream is to be packetfeed into 
an SL packet In a sync layer, but the overhead can be reducec by 
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packetizing one or s plurality of SL packets into a single FlexMux packet. 
Also, each MPEO-4 stream togather w«i a logical cnannet Is to ba 
transmitted to a terminal from a server, and the FlesMux packet allocates 
loo,c-| i.har.nelsfoilha respective MPEG-4 streams, 
s The TS pactatlzer 442 packetizes a PMT table input (ram the PSI 

qucifilor 426. metadata input from the PES packefeer 427, and metadata 
input from the section packetizer 428 inioUuiuport »'j.jhii5* tr*s> 

A method for using MPEG-2 data as multimedia contents, 
- • iii! i i [ r 

m thnm in ^ digital broadcasting wilt row b* described. 

FIG. 3 shows a flowchart o! a method tor synchronizing the metadata 
wilh the MPSQ-2 data and transmitting them according to a preferred 
embodiment of thopTessnt invention. 

' i-1 we input (» 'i Hi _ i i dry inn 300 and 
t« Ibe metadata binary code converter 42 1 In step G9, the input metadata a/a 
analysed In step S10. In th a ance lis tarn nsd whether they need to 
be synchronized with the MPEC3-2 data in step Sn, and when needed, they 

paukeliiad into private sections in step S13. Also, the metadata are analyzed 
an to generate. PSI In step S)4, and Hie generated PSl, the PES, or the data 
:m. !n ; tl/*rj into [iiiu ; ito sw.tbr.5 are packetijisd irrtc TO packets In s;c;: i ! ; 
The TS-pacXetteed metadata are multiplexed with MPErt? auSLVviten TS 
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through an ir>f i sv niratbn !n ilue to ha output as a sinqle TS 
i -K.'i' .$"6. In a detailed method *«. r.ru.n » tli i ojja o with the 
MPEG-2 data, a metadata time default value and a metadata Urns reference 
vatus are defined and used so as to synchmntee the metadata with a system 
:ii i" inference ?alue, that is, an STC (system time clock), and a program 
i ii i ia'. -a. PCR i[ - f sfins 1 i , * H 

MPEG-2 system standard. 

Since the STC dofinad By the system standard 13 an STC 

opcm*h7 a: zm\z, Bio STC is t» be •.•ujparateU vrth tfio metadata time 
default value as a basic condition for synchronize the metadata with the 
MPEG-2 data, which is expressed in Equation t. 

Equation 1 

where f :: ,„.(t) represents a system clock signal of 27M!-te, and 
indicates a metadata time default value. 

Further, since the PCR defined by the MP£G-2 system standard is a 
PCR sampled by 90KHz. the metadata time reference value is divided by the 
integer of SOKHz go as to synchronize the metadata with too PCR, which is 
expressed in Equation 2. 

Equation 2 

D) represents 90KH2, era* Umasjj. Indicates 
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For further detailed description of Equations 1 and it, tn the MPEG-2 
ii t i ' j i i l at 27J*Hz to as to natch 

the operation of the encoder and the decoder. For this purpose, the 

5 operation of rhs encoder at 27MMz is to Bo provided to tho decode, which w 
t , • l hi i l i _ , t at ate , i _ aampi a at 901 - The 

>.ia i i h lines sampled r J I - s to 

maintain the compatibility between (hs> MPEG-1 and the Mfkq-?, since the 
MPEG-! operates at 80KH*. In this instance. Eqita-jc.n i i<..yoon» thai 

I a since the system clock gf multimedia dota operates at 27MHz, the clock of 
the metadata is to operate ai a dock siunal divided by an integer 
corresponding to this, thereby enabling synchronizatior bmw more, to i.i* 
like manner. Equation i shows tr.at a metadata tim r ' m i , > , » , to 
have q tints reference value, with respect to tho multimedia rials transmitting 

!t a time reference value sampled by 9PKH?, as many as !ho number obtained 
by dividing 90KHz by on integer so as thus to enable synchronization 
between *em. 

tn the preferred embodiment of the present invenlion, in order to 
synchronize the metadata that require synchronization with the MPEG-2 data 
■i an- transmit then \ met daw sre pr ' * nlo a 53 units -J ny the 
MPEG-2 system standard. That is, to synchronize the metadata with the 
MPEG-2 data, the metadata are packefeed into packets using the PES 
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packets as defined by the system standard, and (hey are 

transmitted using (he TS. In onfar to pacKsHze the metadata Mo 3 ES 
packets th-cjgh a detailed implementation method for synchronizing the 
metadata with the MPEG-2 data, a stream Identifier (streamed) of a PEE 
packet header defined by the MPEQ-2 systom standard is extended as 



ill t r.:tl 111 , i p. n- -.1 i , , j erJ 

li Hckel i e t 1 I tor the metadata are not 

) defined in the current MsmoHonai standard, but the present errlvtolrtww 
definas a stream id for the metadata and uses it. sr-d axvitSitoly. *c 
mot«teif> may tie earned on the charged load nf the PES Dfidiet lo be 
transmitted, which can be expressed as follows. 
PES_packet( ) { 
; Packot_stan_eod9_prGfix 

Stmamjd a Metadata stream 

PES_packBtJengfft 

} 

In ttv.s ir-srati.-e -j u .| u _. ijv.f'c -j .iiiu-ja'.su as a stream identifier tor a 
i newly definpj nv o I . rr at r^nwn in FIG. 4. 

Also, In the preferred embodiment ol the presont invention, in urdet 
lo transmit the mat'data ti c;; do not requite ^y™,:-r;;ni',5;hn, tho ™tndaw 



JP 2004-534417 A 2004.11.11 



are packstteecf using the MPEG-2 system standard. In order to transmit the 
wsrtw tr»KH«t i:t i M/iiig ttwt" Uw r.siadata are pac«>izea using the 
private sections, and they ara transmitted using the TS os defined by the 
MPEG-2 system standard. 

In II w,'v!t«d u;i L".dirr..j!it Ji the r-'SSSilt irv/entinn. ,r oritur in 
transmit 1he metadata and apply them to a terminal, a message ttiat the 
metadata are transmuted is reported to the terminal by using Vis MPEG-2 
system slandciKl. ! nat is. 1 1 cicte: to report a metadata tnr.sinisson nrfco to 
the terminal using the MPEG-2 system, a stream type of a PkST table header 
a defined by the MPEG-2 system standard is axtendod as follows. 

;.able_id 

s«ction_syntAK_inQioatc.r 



// Video 

9tream_T.ype ■ 0*03 
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m_type « <M5 (Katadata s 



>*<r«aK tyr*. - «»»* (RolwdaM : 
srrlad in private Section J 



As described abovo, the PMT repress 
kww eonSgiiflng a program, cMfinm id 

I i ! I I j-'to 
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vaUs ;cr '.he nt'SaUata in the PMT tafiis in a Rlniinr manner a.=. defirvtion of 
stream _rd, a straarn Jyps value is to be set so as tu configure the metadata 
into Jaio related to a single program. Hence, the present Invention defines 
and uses the streamjype value to synchronize the multimedia data with Hie 

i metadata and transmit them. 

As shown in Fiii i strsa > a ~< i I"'. newly defined 
metadata stream have a value of oxt5 in the case of the metadata 
transmitted to the PES packet, and a value oJ 0x16 in the cam fit the 
metadata transmitted to the private section. 

JO finally, in the preferred embodiment of the presenl invention, in 

order to synchronize tha metadata that require synchronization with the 
MPEG-2 data and transmit them, a CTS (composition time stampjfDTS 
(decoding time stamp) lima value of a metadata access unit is used as an 
«put of a PT3 (presentation time stempVOTS lite value when peckotizmg 

i • .IT ' n=>,.~idata into PESpsckets. 

The metadata for being synchronized with the MPEG-2 data ore 
aasvlieu m l«raways. tho tirst Is a6 synchronous metadata, and the second 
Is as synchronized metadata. Since ths synchronous metadata stream is 

HI I, ft It I r r -■ I I II I't ^, cliroilizod Allll 

2i.i i It i I i , nr ii a i ir t i oil* (Offset) to 
each CTS time value of the metadata stream to generate a PT8 value, which 
is expressed in Equation 3. 
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equation 3 

FIG. 6 shows a PES packet format for synchronising the metadata 
«i!li:f,j MFtG-Edntx 
; nee y o € I n 3 not n in illy operated, the 

synchronised metadata can be synchronized with Ore MPfiG-2 data by 
inputting each CTS time value of the metadata stream through a value 
identicel with that of a PTS time valua, which can be expressed as in 

m Equation 4 

ras(f)-C3s(0 

H8. 7 shows a PE3 packet format far synchronising the 
synchronizud metadata with the MPEG-? data. Through the above process, 
the synchronous arid synchronized metadata can Be synchronized with the 
is multirrradla contents, and they are packaged into 186-byte TS packets and 
, ■■ . itjpli said with input MPEG-2 audio/Video TS 30 as to transmit Ihwn. 

According to the present Invention, a detailed implementation 
method for synchroniiiog the metadata used as additional information in the 
digital broadcasting with the MPEG-2 data and transmitting man' is provided, 
20 thereby enabling transmitting the metadata in real-time, enabling the users 
random access, and applying the two kinds of data in various ways. 

White this invention has been deacubsd in conneelion with wh3t is 
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presently considered to be trie most practice and preferred erneodimem, it Is 
to be understood that the invention is not limited to the disctosed 
ormij'Jiinoiiti, but, on the contrary, is intended to oovar various nradtfkattons 
and equivalent arrangements included within the spirit and stops of the 
aopendw! claims. 
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comprising: 

a multimedia contorts authoring unit for gr 
5 multimedia contents; 

a multimedia contents formal converter to compressing the 
multimedia contents, converting thsm into a transmission format for 
•i/iwJnc.-ceii'wti and ♦..hswiusm.v. and n.itnuting t/ien: 

a metadata authoring unit for generating an;! editing matariata fa- 
ii- ri's»,-rihhq ~.r<~ ^uUir-necis isMitunU, me rsn.iuiia& Kidudinj iionrj-: -liiivon 
type* .ltd irinimission information: 

a metadata fnimat eonvarter for converting the metadata into 
trr in >. <J , ■.« v rt , ti, , n. srri matadata imc a synchronization 
format tor synchronisation with the multimedia contents and a transmission 
15 format tor transmission, and outputting them; and 

l| « for ipl 4 m 1 1' i I i ( i it i i 

me metadata format respectively output from the multimedia contents formal 



TCt.Kc.U ii>i.n.ii,.;i'«i lion. L-.l Metadata authoring ;jri; in:c !^i,w cod-ss, 
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and oonvorlirr i r ml i i , h i -"i ' r -i at (or synchronization with 
ihc; imJUroeilta cuniciis. and 

a metadata transmission format convortsr for converting tha data 

t HI I ' 111 

j transmission format. 

3. The transmitter of claim 2, wherein the synchronization format 
independently includes a dacoding time value and an outpul time valua. 

i m .1 hi »1 am ■ ii Ihi cfs inn i ne 'all e in ' 

I i i|.J'ni i i t il i i i ii in Lfcult value and 

in a tima reference value of the metadata. 

5, The transmitter of claim 2, wherein the metadata 
synchronization format converter comprises: 

a metadata binary coda converter for converting the metadata 
jcii; iwx-j by n-.'iiiiHiia uui: y.'iO'l rl;i>t if:'/, binary i.- ;<:.it., 
ii a metadata synchronous format converts) for convciLnii uw 

converted binary codes into a metadata synchronous format including a 
metadata time default value and a metadata time reference value so as to 
synchronize the converted binary codes and transmit them with no relation to 
l[i:inyni:i.~:on networks; 

on MPEG-2 packetiang uontroller for controlling lo classify the 
metadata output by the metadata synchronous formal converter as metadata 
that have a synchronized tima value and metadata (hat do not have a 
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Time value into PES (paeketized elementary stream) packets, packetfee the 
metadata that do net hove a synchronized lime value into sections, and 
1 nil PSI ;p i nspecift nformalio in h d nrj metadata transmission 

I j . -I' ii Ih .1.1 r 

a PSi ganwator for writing the PSt output by thfi MPSG-2 
paclietizing controller in a PMT (program map table) section: 

a PES packetizer for packetfeirn the metadata that require 
. synchronization and are output from the MPEQ 2 paeketrzing controller into 
i P£S packets; and 

1 tii. r r ' I I le r ti V mi' not 

require synchronization and aro cutpul front the MPEG-2 pacKenzmg 



■iyiMirvtiiaiiicn formal cc 



an SL (sync layer) psctetrrer -or .i-iol'.^inci synchronous 
i metadata ynchr J ii i i j 3 motadata output from 

ihe rnoladata synchronous format oonvertar into mpb<3 -4 SLs; and 

M' 1 ' , ,11 ' I 1 t - 
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il>j f/POS-g picketing controller and the 3L paskerizer, and transrntSiig 

3h>' .T^t-xl^.i ji.it^j ii'iii' ti>v n':i;l;ir-01 -v :-:;y: i;:hfi;r;'_HJ:-: formal: 'JC-n-Sl^r S.'J- il'.-? 

io match a transmission network of ths multimedia contents with that of me 

metadata. 

T < i ■ 1 uns wtici ■ 1 1< mi. sfct I <m? i -si 

foi Ifie metadata synchronous format is obtained by dividing a time reference 
value thai is an STC (system tima clock! defined by the WPEQ-2 system 
standard by an integer, and the metadata time mteretv-ft '■',• !::■- ,.f.-«i ten the 
metadata synchronous format is obtained by dividing a program, time 
H> reference value that is a PGR (program clock reference) by tin sr.teger. 

8. The transmitter of claim 5, wherein the PES pactetizer extends 
a stream identifier ot a PES packet header defined by the MPEG 2 system 
standard to packefee the metadat "m q ir i 

is 8. Ths transmitter of Claim 8, wherein tho metadata that require 

synchronization are synchronous metadata, and a PTS (presentation time 
stamp) used for a forniat of the PES packet is a value obtained by adding an 

20 synchronisation are synchronization metadata, snd a PTS (presentation time 
stamp) used (or a format of the PES packet Is matched wiHi a C7S 
(composition Hmo srtajTip) of a metadata access unit. 
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1 1 . The transmitter of claim 5, wherein ihe PSI generator extends 
a stream type of the PMT table header risfinefj by the MPEG-2 system 
standard so as to notify a terminal of a metadata transmission notice-. 

.; ,ii " it i- •'. m npi i 

(a) generating and editing metadata for describing multimedia 
contents, the metadata including transmission tyoes and trwnr>»sio-i 
information; 

(b) converting rhs msrsdara Imn ttnary codes, and converting Ihe 
in ) nr i in n -j Bin ii . i > rial for synchronization with 

the multimedia data,- and 

(c) converting ttie metadata converted in fh} into a transmission 
loimat lur liuramission. 

13, The method cif ciairp 1?: fmfi ■■ r „ m-h,., . i Tutiiplexing a 
is multimedia ftontents format and tho metadata format output in (c> into a 

14, Ths method of claim 12, wherein the synchronization format 
i I / in i i | ill i j| p 

15, The method of claim 14, wherein the decoding time value and 
■w the output rime value are established referring to a time default value and a 

tinw Mjturciice value of ihe metadata. 

16, The method of claim 12. wherein {!)) comprises: 
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converting tha metadata generated :n (a) into binary codes; 

Including a metadata time default value and a metadata time reference value 
so as to synchronize and transmit the binary codes with no relation to 
* trans, ™--r~ nn networks; 

i::.>tiifol!:f!g to classify the metadata output from the metadata 
synchronous formal converter into metadata thai have a synchronized time 
■,';->.!. e -i.jri metadata that do not have a synchronized trms value, and 
general PS fj j ispeciti nfcrroa! In::tidinq rv.pu nnr'ii mi 
hi types and transmission Information; 

writing the PSI In a PMJ (program map table) section; 

packaging the metadata into PES packets whan the metadata 
raq'ilro synolvonmUri": and 

packetizing Hie metadata into sections when the metadata rin not 
ts require synchronization. 

17. A metadata transmitter syrtchronKsd with multimedia contents 
comprising: 

a iriotrjdatr, outbuirsy tint i'-i .-jens-alini) editing metadata for 
describing the multimedia contents, the metadata Including transmission 
20 types and transmission information; 

a matadata synchronization format converter for converting the 
metadata transmitted by the metadata authoring unit into binary codes, and 

V 
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>rt formal for syrtctiruiiiiafon with the 



autpui from the metadata syndweirwaitrofi formal converter according lo a 

13- The transmitter of claim 17, further comprteinr; a multiplexer for 
multiplexing the multimedia contents format ana a rnaiadate formal output 
at converter into a stream, and 



kj 19. The transmitter of claim 1 7, wherein the synchronization formal 

independently includes a decoding time value and an output limp value, and 
S is decoding time ralue and the output time value are festafatished referring 
to a tktro nMoutvulue and a tim , no of the netadata. 

20. The transmitter of claim 17, wherein the metadata 
. > vyr •• .-.eattor format convener ftomprises: 

a metadata Dinary code converter for converting the metadata 
generated By the metadata authoring unit into binary cades; 

a i otarinta syiufhrotieus format convener for oonvortkg me 
converted binary codes into a met r 1 't I* it rrnat inoliidrng a 
,. iU'.fi:::JLila esfault -.'aiuo nr.ti n runt i,:fii.;i tinv. iv:fniOncs value so as lo 



transmission networks 
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an M n EG-? ■ act r -.q , - n llpr for controlling to classify the 
metadata output by the „ atadala synchronous format converter as metadata 
n.i: rn»« a synchronized time value and metadata that do not have a 
synchronized time value, packers the metadata that have a synchronized 
i Tims value Into Pro rpncMiH* ei:inonlu-y x;r:;tt7t| partes pscL-stir.e the 
metadata thai do not have a synchronized time value into sections, and 
*3inl» PS' j>-r-.T-s.n sjsnffln fwonmajr.) :iii,ic.,iitr = Teustiate irarisrrvjsion 
typss and transmission information; 

a PSl generator for writing the PSi output by Ihe MPEG-2 
io packstizing Controller in a PMT (program map table) sacrlon: 

a PES packetizer far packatizing ihe metadata that require 
vynchronteaifcn arts ara ouputfrom no HPFC ;t pacK-jzlrig Mn'.r.jHer into 
PES packerts; and 

is syndiTOnizuUr.il and ar« nutptit from ihe MPEG-2 packetizing controller into 
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